Chondroprotective effect of intraarticular injections of interleukin-1 receptor antagonist in experimental osteoarthritis. Suppression of collagenase-1 expression.
To investigate the in vivo effect of recombinant human interleukin-1 receptor antagonist (rHuIL-1Ra) on the development of lesions and the expression of metalloproteases in the canine experimental osteoarthritis (OA) model. The right anterior cruciate ligament was sectioned percutaneously in 3 groups of dogs. The control group (n = 5) received an intraarticular injection of sterile physiologic saline (1 ml) twice weekly for 4 weeks starting on the day of surgery. The remaining 2 groups received intraarticular injections of either 2 mg (n = 6) or 4 mg (n = 5) rHuIL-1Ra in 1 ml of physiologic saline according to the same schedule as the first group. All dogs were killed 4 weeks after surgery. The macroscopic appearance of femoral condyle osteophytes and the size and severity of cartilage lesions on femoral condyles and tibial plateaus were evaluated, as were the histologic features of cartilage and synovial membrane. Levels of collagenase-1 and stromelysin-1 messenger RNA expression in cartilage and synovium were determined by Northern blotting. Recombinant human IL-1Ra exerted a dose-dependent protective effect on the development of osteophytes and cartilage lesions in vivo. Treatment with rHuIL-1Ra reduced the incidence (saline-treated group 70%, 2 mg rHuIL-1Ra-treated group 42%, 4 mg rHuIL-1Ra-treated group 20%) and size (saline-treated group 2.3 +/- 0.7 mm [mean +/- SEM], 2 mg rHuIL-1Ra-treated group 0.7 +/- 0.3 mm, 4 mg rHuIL-1Ra-treated group 0.5 +/- 0.3 mm) of femoral condyle osteophytes. In addition, a dose-dependent decrease in the size (saline-treated group 24.40 +/- 8.17 mm2, 2 mg rHuIL-1Ra-treated group 20.90 +/- 8.01 mm2, 4 mg rHuIL-1Ra-treated group 7.70 +/- 5.16 mm2) and the grade (0-4 scale; saline-treated group 1.20 +/- 0.29, 2 mg rHuIL-1Ra-treated group 1.00 +/- 0.26, 4 mg rHuIL-1Ra-treated group 0.30 +/- 0.21) of the tibial plateau cartilage lesions was found, with a significant difference (P < 0.04) reached only with 4 mg rHuIL-1Ra. Similarly, the histologic lesions in dogs treated with 4 mg rHuIL-1Ra (Mankin scale; mean +/- SEM 2.95 +/- 0.53) were significantly less severe (P < 0.002) compared with those in the saline-treated group (4.95 +/- 0.54). Importantly, rHuIL-1Ra treatment led to a significant reduction (P < 0.005) of collagenase-1 expression in OA cartilage. This study demonstrated that intraarticular injections of rHuIL-1Ra can protect against the development of experimentally induced OA lesions. This effect could result, at least in part, from a reduction of collagenase-1 expression. However, other catabolic processes involved in the degradation of OA cartilage may also be affected.